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© A carbon dioxide absorber is made by separating sludge from exhaust water discharged upon manufacturing 
fresh mixed concrete or concrete secondary products, then dewatering the separated sludge, and drying and 
crushing the dewatered sludge into dry fine particles. 
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This invention relates to a carbon dioxide absorber and its manufacturing method using sludge which is 
discharged typically as a result of manufacturing fresh mixed concrete or concrete secondary products, and 
also relates to a method for absorbing carbon dioxide contained in exhaust gas by using sludge. 

The cement- or concrete-related industries discharge exhaust water including sludge, as result of 
5 manufacturing fresh mixed concrete or concrete secondary products, or washing concrete mixers, hoppers, 
agitator trucks or wet du§t collectors. Such sludge-containing exhaust water includes 60 percent of cement 
particles of a mean grain size of 10um or less and their hydrate, such as particles of calcium hydroxide 
(Ca(OH>2), and exhibits a strong alkali. 

Heretofore , sludge-containing ^ separating it~irito solid'components 

/o and water by using a precipitator, a filter press or other appropriate equipment, so as to dispose the solid 
components as a waste and to reuse or release the water after pH adjustment using sulfuric acid (H2SO4), 
hydrochloric acid (HCI), carbon dioxide (CO2), or the like. 

A conventional system for treatment of such exhaust water is outlined below with reference to Fig. 3 
which has been taken from "Simple Knowledge on Cement and Concrete" (by Junji Yamada et al., Kajima 
75 Shuppankai, February 10, 1983, p. 256). Fig. 3 shows a treatment process of such exhaust water. Sludge- 
containing water discharged after cleaning of a plant such as mixers, hoppers, etc. (1) and that discharged 
after cleaning agitator trucks (2) are treated by a solid separating process. Solid components, such as 
ballast and sand, separated from the sludge-containing water are held as reusable materials, and the 
remainder water is sent to a subsequent treatment step, that is, a precipitating/separating step (6). Also, 
20 exhaust water from wet dust collectors (4) and that used for watering factory facilities and aggregates (5) 
are collected, and sent to the precipitating/separating step (6). Supernatant water, obtained in the precipitat- 
ing/separating step (6) and not containing sludge and other solid components, is pH-adjusted in a 
neutralizing step (7), and released thereafter. Another„part of the exhaust water obtained in the precipitat- 
ing/separating step (6) and including solid components and a certain amount of water is adjusted in 
25 concentration to be reused for making concrete. The other part of the exhaust water obtained in the 
precipitating/separating step (6) and consisting of sludge is dewatered to be disposed as a final waste. 

Existing treatment systems, as referred to above, certainly envisage the reuse of recovered sludge- 
containing, concentration-adjusted water for manufacturing concrete; however, they have no significant 
consideration on effective use of sludge itself. 
30 In addition, existing treatment systems have no significant countermeasure on carbon dioxide contained 
in exhaust gas produced in cement manufacturing plants, thermal power plants and iron mills which 
produce a large amount of heat and gas. 

It is therefore an object of the invention to provide carbon dioxide absorber by using sludge produced 
upon manufacturing fresh mixed concrete and concrete secondary products, to thereby reduce the amount 
35 of wastes and to ultimately prevent global warming caused by the greenhouse effect attendant on an 
increase in carbon dioxide. 

It is known that sludge discharged upon manufacturing fresh mixed concrete, etc. includes calcium 
hydroxide (Ca(OH) 2 ) and that calcium hydroxide gradually changes to calcium carbonate (CaC0 3 ) and loses 
its alkali by an reaction of carbon dioxide in the air. 
40 The present invention utilizes such behaviors of calcium hydroxide contained in sludge. 

In order to attain the object, a first invention provides a carbon dioxide absorber made of minute 
particles of calcium hydroxide obtained by dewatering and drying sludge discharged upon manufacturing 
fresh mixed concrete or concrete secondary products. 

A second invention provides a method for fabricating a carbon dioxide absorber by drying and 
45 micronizing sludge discharged upon manufacturing fresh mixed concrete or concrete secondary products. 

Fig. 1 is a flow chart of a manufacturing process of a carbon dioxide absorber according to the invention; 
Fig. 2 is a flow chart of a carbon dioxide absorbing method according to the invention; and 
Fig. 3 is a flow chart of a process of a conventional exhaust water treatment system. 
The invention is explained below with reference to Fig. 1 which shows a process according to the 
so invention. 

Exhaust water used by and discharged after washing mixers, hoppers and other plants (1) and washing 
agitator trucks (2) contains, typically, ballast, sand and other solids in addition to sludge. Such exhaust 
water (1) and (2) is sent to a solid separating step (3) for separating ballast, sand and other solid matters 
from the exhaust water. The recovered water through the step (3) is sent to a subsequent precipitat- 
55 ing/separating step (6). 

On the other hand, water discharged and recovered from wet dust collectors and other similar 
equipments or machines (4) and water used for watering facilities in the fresh mixed concrete factory or 
aggregates (5) are sent directly to the precipitating/separating step (6). 

3 
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The precipitating/separating step (6) separates the recovered water into supernatant water in the 
uppermost layer, sludge-containing water in the* intermediate layer, and sludge, in the lowest layer. The 
supernatant water is released or reused directly or through a neutralizing step (7). The sludge-containing 
water is reused, typically, for making concrete after adjusting its concentration. The sludge in the lowest 

5 layer is sent to a dewatering step (8) using a filter press, or the like. The dewatering step (8) removes 
moisture from the sludge and makes it into a pancake-shaped sludge block. Thereafter, the dewatered, 
pancake-shaped sludge block is sent to a drying step (9) using an electric furnace or a heat exchanging 
furnace utilizing exhaust gas or exhaust heat. The drying step (9) crushes the sludge block into minute 
particles which are used as a carbon dioxide absorber. 

10 The steps referred to above may be either continuous or in a batch manner. ' . 

The carbon dioxide absorber obtained by the method according to the invention, is supposed to have 
the following composition: . 



calcium oxide (CaO) 


about 60% ' 


silicon dioxide (Si02> 


25% 


alumina (AI2O3) 


5% 


. iron oxide (Fe2 03) , . 


5% ' 


sulfur oxide (SO3) 


5% 


potassium oxide (K2O) , 


1-5%; 


titanium oxide (Ti0 2 ) . , 


1-5% 


the others (Sr, Mg, Zn, Cu, Ni components, etc.) 


around 0.1% ' 



An X-ray diffraction pattern of the carbon dioxide absorber (dried sludge) was- compared with. X-ray 
25 diffraction patterns of standard compositions obtained by retrieval, and it was revealed that major compo- 
nents of the carbon dioxide absorber are calcium hydroxide (Ca(OH) 2 ) and silicon dioxide (Si02>. 

* More specifically, the carbon oxide absorber obtained 'by drying sludge discharged .upon manufacturing 
fresh mixed concrete contains about 50% of calcium hydroxide, and it absorbs carbon. dioxide. 

It is-aiso known that the moisture content of. sludge , just after being, dewatered by the filter press is 
30 about 95% , and water occupies a large part of the sludge cake. 
According to the reaction formula 

Ca(OH) 2 ) + G0 2 ^ CaC0 3 + H 2 0 

74 g/mol 44 g/mol 100 ' g/mol 18 g/mol 

35 

1 kg of the -carbon dioxide absorber would contain- 0.5 .'kg of calcium hydroxide (Ca(QH) 2 ) which 
corresponds to 6.75 mol. Therefore, according to the above reaction formula, 1 mol pf calcium hydroxide 
(Ca(OH) 2 ) absorbs 1 mol of carbon dioxide (C0 2 ), and 1 kg of the carbon dioxide absorber absorbs 0.297 

40 kg of carbon dioxide. • * 

An assumed annual amount of sludge discharged from • manufacturers of fresh mixed concrete in 
Okinawa Prefecture of Japan is about 18000- tons.. Since Okinawa shares . about 1.7% of the total 
manufacturing amount of fresh mixed concrete throughout Japan, the amount of sludge produced through- 
out Japan would be 1,050,000 tons. Considering that a half the value would be water, solid components in 

45 the sludge would amount to 525,000 tons, and 525,000 tons of the carbon dioxide absorber can be 
produced annually. 

In other words, 525,000 tons of the carbon dioxide absorber can absorb 155,000 tons of carbon dioxide. 

Explained below is a second embodiment of the invention with reference to Fig. 2. 

The foregoing invention explained with reference to Fig. 1 is a method for manufacturing the carbon 
50 dioxide absorber by separating and dewatering solid components in sludge and by drying it thereafter. The 
second invention, however, is an alternative method which executes drying of sludge and absorption of 
carbon dioxide by the sludge by bringing separated and dewatered sludge into contact with carbon dioxide 
in an atmosphere such as exhaust gas of a cement factory which contains carbon dioxide. 

Systems such as cement factories, thermal power plants, iron mills, etc., which use a large amount of 
55 heat, discharge hot exhaust gas containing carbon dioxide. The invention is a method which introduces 
such exhaust gas onto sludge just after separated from exhaust water or onto cake-shaped sludge obtained 
by dewatering the sludge, thereby to absorb carbon dioxide in the exhaust gas and to be simultaneously 
dried by the heat of the exhaust gas. 

4 
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In Fig. 2, steps (1) to (8) are the same as those of Fig. 1. While the invention shown in Fig. 1 obtains 
the carbon dioxide absorber by finally treating the dewatered sludge in the drying/micronizing step 9, the 
second invention is different in that sludge separated from exhaust water by the step (6) is brought directly 
or through the de watering step 8 into contact with exhaust gas from a cement factory, a thermal power plant 
s or a iron mill to simultaneously attain both drying of the sludge and absorption of carbon dioxide by the 
sludge. 

Sludge separated by the step (6) is sprayed into an exhaust air pipe provided upstream a Cottrell 
precipitator and exposed to hot exhaust gas containing carbon dioxide. As a result, the sludge is dried by 
- the heat-and absorbs -carbon- dioxide—Part of the sludge from the "step "(6) "may be" delivered to the 
10 dewatering step 8. Pancake-shaped sludge obtained by the dewatering- step 8 is introduced in a rod mill 
together with exhaust gas, and it is crushed and dried there. The crushed and dried sludge is subsequently 
sent to the Cottrell precipitator and absorbs carbon dioxide therein. 

The method according to the second invention does not require a separate step for drying sludge. 
Instead, it can simultaneously execute both" drying of sludge discharged upon manufacturing fresh mixed 
75 concrete or concrete secondary products and absorption of carbon dioxide contained in exhaust gas from a 
cement factory, etc. by using a dust collector, or the like, equipped in cement factories, thermal power 
plants or iron mills. 

The carbon dioxide absorber obtained by the method and having absorbed carbon dioxide may be 
reused as a cement material. 
20 According to the invention, sludge discharged upon manufacturing fresh mixed concrete or concrete 
secondary products can be used as a carbon dioxide absorber by applying simple treatments thereto. 

Moreover, since the carbon dioxide absorber according to the invention is made from inexpensive 
sludge, a large amount thereof can be produced, and by using the carbon dioxide absorber, global warming 
caused by an increase in carbon dioxide can be alleviated or prevented. 
25 In addition, since the carbon dioxide absorber according to the invention is in the form of fine particles 
having a large surface area, it is efficient and excellent in carbon dioxide absorbing property. 

Further, according to the invention, since it is possible not only to absorb carbon dioxide in a large c 
amount of exhausst heat and gas discharged from cement factories, thermal power plants, iron mills, etc. and 
also to dry sludge resultingrirom manufacturing fresh mixed concrete, etc., power saving is attained. 
30 .i - - • . 

Claims 

1. A carbon dioxide absorber made by.jdewatering and drying sludge which, is discharged upon manufac- , * 
turing fresh mixed concrete or cpncrete, secondary products. 

35 - ■ 

2. A method for manufacturing a carbon dioxide absorber, comprising the steps of: separating sludge from 
exhaust water discharged upon manufacturing fresh mixed concrete or concrete secondary products; 
dewatering the separated sludge; and drying and micronizing the dewatered sludge. 

40 3. A method for absorbing carbon dioxide contained in exhaust gas, comprising, the steps of: separating 
sludge from exhaust water discharged upon manufacturing fresh mixed concrete or concrete secondary 
products; dewatering the separated sludge; putting the separated sludge or the dewatered sludge into 
contact with exhaust gas discharged from a plant. 

45 
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